This study examined the relationship between the similarity and accuracy of team mental models and compared the extent to which each predicted team performance. The relationship between team ability composition and team mental models was also investigated. Eighty-three dyadic teams worked on a complex skill task in a 2-week training protocol. Results indicated that although similarity and accuracy of team mental models were significantly related, accuracy was a stronger predictor of team performance. In addition, team ability was more strongly related to the accuracy than to the similarity of team mental models and accuracy partially mediated the relationship between team ability and team performance, but similarity did not.
Many current theories emphasize the importance of team mental models 1 to team training and performance (e.g., Mohammed & Dumville, 2001 ). Mental models are based on the premise that people organize information into patterns that reflect existing relationships between concepts and the features that define them (Johnson-Laird, 1983 ). As such, the measurement of mental models goes beyond the amount of declarative knowledge acquired but instead refers to an organized understanding or mental representation of that knowledge (Cannon-Bowers, Salas, & Converse, 1993; Klimoski & Mohammed, 1994) . It has been hypothesized that team mental models enable team members to form common expectations, coordinate actions, adapt their behaviors to task demands, facilitate information processing, provide support, and diagnose deficiencies. As such, team mental models are an emergent characteristic of teams that influences both team processes (e.g., communication, conflict) and team outputs (e.g., performance; Klimoski & Mohammed, 1994; Kraiger & Wenzel, 1997; Marks, Mathieu, & Zaccaro, 2001) .
Much discussion has been devoted to the number of different ways team mental models can be operationalized (e.g., Cooke, Salas, Cannon-Bowers, & Stout, 2000; Mohammed, Klimoski, & Rentsch, 2000) . For instance, the similarity or sharedness of team mental models generally describes the degree to which members' mental models are similar or overlapping. Another characteristic of team mental models is accuracy, which refers to the degree to which members' mental models adequately represent a given knowledge or skill domain. Researchers (e.g., Stout, Salas, & Kraiger, 1997) have acknowledged that there is sparse research examining measures of team mental model accuracy. Indeed, we were able to locate only two studies (Marks, Zaccaro, & Mathieu, 2000; Webber, Chen, Payne, Marsh, & Zaccaro, 2000) that compared the contributions of similarity and accuracy to team performance. Therefore, our objective in the present study was to examine the relationship between the similarity and accuracy of team mental models and also to compare the unique contribution of each in the prediction of team performance using a longitudinal design. Additionally, consonant with calls for research on effective team composition strategies for the development of team mental models (Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000) , another objective was to investigate the relationships among team ability, team mental model similarity and accuracy, and team performance. Finally, we tested the proposition that team mental models would mediate the relationship between team ability and team performance.
Similarity and Accuracy of Team Mental Models
In spite of several calls for the measurement of both the similarity and accuracy of team mental models (e.g., Cannon-Bowers & Salas, 2001; Cooke et al., 2000) surprisingly, the preponderance of the team mental models research (e.g., Converse, CannonBowers, & Salas, 1991; Mathieu et al., 2000; Rentsch & Hall, 1994) has focused only on similarity. We identified three probable explanations for this apparent emphasis on similarity and limited attention to accuracy. First, the emphasis on similarity is consistent with the previous studies' focus on team process variables because the formation of similar mental models serves as a critical process for achieving effective communication and coordination, which subsequently results in overall improved team performance .
Second, the assessment of team mental model accuracy requires a known "true state of the world" against which a team's model is compared. However, it would seem that most of the tasks used in the extant literature (e.g., decision making and other tasks for which there is no clearly specified single correct way to perform the task) do not readily lend themselves to generating "true" scores. For instance, instead of using an expert referent model, Marks et al. (2000) had raters judge the accuracy of teams' concept maps. They argued that there may be multiple correct mental models of the given task, which precludes using a single expert referent model (i.e., "true" score) to represent a single best way to perform the task.
Third, and related to the preceding, measuring accuracy can be a methodological challenge. For instance, Webber et al. (2000) assessed accuracy by comparing team member mental models to an average expert rating that served as the "true" score. However, the measurement and operationalization of mental models by Webber et al. was somewhat different from typical conceptualizations of mental models (e.g., Klimoski & Mohammed, 1994) . Specifically, they obtained ratings of the appropriateness of 17 actions or strategies that indicated if they were effective, ineffective, or neutral strategies, but there was no measurement of how these ratings represented relationships among the actions and/or strategies.
Given the issues identified above, we consider the present study to be a constructive replication of previous research because it compared the similarity and accuracy of only taskwork mental models. This is in contrast to Marks et al. (2000) who combined both teamwork (e.g., reporting what other team members are doing) and taskwork (e.g., shooting pillbox, hiding in forest) components in the measurement of team mental models and did not separate them. We also extended the literature by measuring team mental models at two points in time in a longitudinal design, training teams for a longer period of time (i.e., 10 hr over a 2-week interval vs. 1-3 hr), and assessing the effects of team ability composition. We also used a different operationalization of accuracy by comparing trainees' mental models to an expert referent model that served as the "true" score (see Day, Arthur, & Gettman, 2001 , for an example at the individual level).
Contrary to Marks et al. (2000) and Webber et al. (2000) , who found a predictive advantage for similarity over accuracy, we posited that there are many tasks for which accuracy would be expected to be a stronger predictor of performance than would similarity. Specifically, accuracy is particularly important in situations or tasks in which there is one best way or a limited set of effective strategies or ways to successfully perform the task-a feature that characterized the task used in the present study. In their analysis of the task used in the present study, Frederiksen and White (1989) identified a single set of internally consistent strategies that distinguish expert performance. The importance of accuracy is based on the rationale that although team members may have shared knowledge, it is possible for this shared knowledge to be inaccurate. As argued by Acton, Johnson, and Goldsmith (1994) , when individuals develop expertise, their mental models approximate an expert model and therefore increase in accuracy. Furthermore, as team members develop expertise and their representations converge on the "true" mental model, similarity is expected to increase as accuracy also increases. Thus, team members can have similar but not accurate mental models, although teams with accurate mental models will by definition have similar mental models. So, in some instances, it is plausible that similarity and accuracy could have unique relationships with performance.
A characteristic of past research is that teams have typically been trained for limited amounts of time (i.e., 1-3 hr). Thus, these studies have assessed mental models after very short training sessions. So, as previously noted, it is conceivable that similarity and accuracy will display different patterns of relationships over longer time frames of training (Acton et al., 1994) . In summary, on the basis of the preceding conceptual arguments, we tested the following hypotheses.
Hypothesis 1a:
The similarity of team mental models will increase over time.
Hypothesis 1b:
The accuracy of team mental models will increase over time.
Because there is a clearly defined set of optimal performance strategies for the task used in this study (Frederiksen & White, 1989) , we also tested the following hypothesis.
Hypothesis 2:
The relationship between team mental model accuracy and team performance will be stronger than the relationship between team mental model similarity and team performance
Team Ability Composition and Team Mental Models
Researchers have stressed the need for more research that describes effective team composition strategies for the development of team mental models (e.g., Mathieu et al., 2000) . Kraiger and Wenzel (1997) argued that of all the theoretical antecedents of team mental models, "individual differences are the most proximal variables to shared mental models and thus may have an important impact in their development" (p. 77). Day et al. (2001) showed that ability was related to mental model accuracy for individuals, but no research has examined the relationship between team ability and team mental models.
Given that general mental ability is related to performance through knowledge acquisition (Ree, Carretta, & Teachout, 1995; Schmidt & Hunter, 1992) , it is reasonable to posit that team ability should be significantly related to team performance through the development of accurate mental models. That is, teams consisting of members with high mental ability should develop more accurate mental models and consequently have higher team performance than teams with low-ability members. As team members' mental models converge on the "true" score (i.e., became more accurate), they should also become more similar, such that higher ability teams should also develop similar mental models and have higher team performance than those of lower ability teams. In the present study we manipulated the ability composition of teams by creating teams of uniformly high (HH), mixed (HL), and uniformly low (LL) ability members on the basis of general mental ability. We expected HH teams to have more accurate and similar mental models than HL and LL teams. In addition, we expected that team mental model similarity and accuracy would mediate the relationship between team ability and team performance. Accordingly, we tested the following hypotheses.
Hypothesis 3a:
The mental models of HH teams will be more similar than the models of HL teams, which in turn, will be more similar than the models of LL teams.
Hypothesis 3b:
The mental models of HH teams will be more accurate than the models of HL teams, which in turn will be more accurate than the models of LL teams.
Hypothesis 4a:
The similarity of team mental models will mediate the relationship between team ability composition and team performance.
Hypothesis 4b:
The accuracy of team mental models will mediate the relationship between team ability composition and team performance.
Method

Participants
An initial pool of 1,266 male volunteers from Texas A&M University and its community were recruited via advertisements on campus and in local newspapers. Because of hardware constraints, participation was limited to right-handed volunteers. Taking the Raven's Advanced Progressive Matrices (APM; Raven, Raven, & Court, 1998) as a measure of general mental ability, we used ability scores to create HH, HL, and LL teams. Individuals were retained if they scored 21 or lower or 27 or higher on the APM. These cut scores represented one standard error of measurement above and below the mean APM score on the basis of a standardization sample (N ϭ 496) of college men. This approach ensured that the low-and high-ability participants would indeed be categorically different. At the conclusion of the screening process, 194 individuals were selected and randomly assigned, within ability level, to high-, mixed-, and low-ability teams. Trainees were assigned the same partner throughout training. Twenty-eight of these participants did not complete the study, resulting in an attrition rate of 14%. Chi-square tests indicated no differences in attrition across the three levels of team ability. Thus, the final sample size was 166, which translated into 83 dyadic teams (i.e., 30 HH, 31 HL, and 22 LL dyads). The mean age of the final sample was 19.62 (SD ϭ 2.30).
Participants were paid $75 to participate in a total of 10 days of training. Participants trained for one hr per day on Monday-Friday for 2 consecutive weeks. Participants also had the opportunity to receive a bonus of $50, $30, or $20, which was awarded to each member of the teams with the three highest team scores on the performance task.
Measures
Raven's APM. The APM is a measure of general mental ability consisting of 36 design problems arranged in an ascending order of difficulty. Because its stimuli are nonverbal and do not require a specific knowledge base to be understood, the APM offers scores that are posited to be uninfluenced by a respondent's acquired knowledge or reading ability (Saccuzzo & Johnson, 1995) . This has led experts to conclude that it is one of the better measures of general mental ability (e.g., Carpenter, Just, & Shell, 1990) . We used an administration time of 40 min and obtained a Spearman-Brown odd-even split-half reliability of .84.
Space Fortress. The performance task was the video game Space Fortress (Donchin, 1989; Mané & Donchin, 1989) . Space Fortress is "an experimental game which was designed to simulate a complex and dynamic aviation environment" (Gopher, 1993, p. 299) . Space Fortress represents important information-processing demands that are present in aviation and other complex tasks (Gopher, Weil, & Bareket, 1994; Hart & Battiste, 1992) . These processing demands include short-and long-term memory load, high workload, dynamic attention allocation, decision making, prioritization, resource management, discrete motor responses, and difficult manual control elements (Gopher, Weil, & Siegel, 1989) . Performing Space Fortress involves coordinating mouse and joystick functions to control a spaceship's flight path and shoot missiles at a fortress. See Arthur et al.'s (1995) article for a more detailed description of Space Fortress.
Pathfinder (Schvaneveldt, 1990; Schvaneveldt, Durso, & Dearholt, 1989) . Pathfinder, a computerized structural assessment technique that generates concept similarity maps, was used for the elicitation and analysis of mental models. Pathfinder is a network-scaling procedure (Schvaneveldt, 1990) used to summarize and graphically display relatedness ratings. Pathfinder renders network structures that capture local relationships among concepts. The resulting networks are rich representations that can be quantified and compared (Goldsmith & Davenport, 1990) . Two parameters, r and q, determine how network distance is calculated and affect the density of the network. For the present study, the networks were derived with the parameters set to r ϭ infinity and q ϭ the number of concepts (or nodes) minus one.
To generate mental models, we used a set of 14 Space Fortress concepts from Frederiksen and White's (1989) cognitive task analysis of Space Fortress. Respectively, Table 1 and the Appendix present the concepts and instructions used in the administration of Pathfinder. Trainees made relatedness ratings on all possible pairs of the 14 Space Fortress concepts, which were presented sequentially and randomly to the trainees, resulting in a total of 91 ratings, n(n -1)/2 ϭ 91, where n ϭ the number of concepts. For each pair of concepts, trainees were asked to indicate the extent to which they were related by using a 9-point Likert scale (1 ϭ not at all related; 9 ϭ highly related).
We used Pathfinder to generate the team mental model indices of similarity and accuracy. Similarity and accuracy were represented by two derivations of the Pathfinder metric of closeness (C), which represents the ratio of common links between two networks divided by the total number of links in both networks. We used C because it is considered to be superior to other Pathfinder metrics such as correlation and number of links (Goldsmith, Johnson, & Acton, 1991; Johnson, Goldsmith, & Teague, 1994) and is also the most commonly used Pathfinder index in the literature. We generated similarity by calculating C between team members' individual network structures. Team mental model accuracy was defined by the degree of overlap between trainee mental models and an expert referent model. Specifically, we generated accuracy by taking the mean C between each team member's structure and the expert referent structure. The values of C for similarity and accuracy range from 0 to 1, with 1 representing perfect similarity and accuracy.
To obtain the expert referent model, we asked three subject-matter experts to independently complete Pathfinder. These experts had previously worked in research labs that used Space Fortress. In addition, they consistently achieved high scores (i.e., above 4,750) each time they performed Space Fortress. Subsequently, we averaged the three models within the Pathfinder program to yield one referent model, which had an average C of .49. The Cs for each comparison among the three expert models were .46, .58, and .44. Research has indicated that referent models derived from an average of expert judgments yield stronger correlations with performance than those based on a single expert's judgment (Acton et al., 1994; Day et al., 2001 ).
Design and Procedure
Participation involved 10 days of training over a 2-week period. On the Monday of the first week, trainees began with 20 min of instructions that explained the rules and optimal strategies of Space Fortress. Trainees then performed two 3-min baseline Space Fortress games followed by a 5-min review of the instructions. Trainees then underwent 11 more Space Fortress training sessions, which took place over the next 13 days. Training sessions were not scheduled on weekends, and there were 2 training sessions on the Monday and Friday of the second week. Trainees completed Pathfinder at the end of Session 1 (i.e., Time 1, which corresponded to the 2nd day of the 10-day training protocol) and Session 3 (i.e., Time 2, which corresponded to the 4th day of training). Although mental model measurement at the end of training would have been optimal, we experienced administrative and computer problems with mental model data collection at Time 3 (i.e., the 9th day of training) that resulted in the loss of data for most teams. Consequently, we have only Time 1 and Time 2 data for all teams. Nevertheless, a 2-day interval between measurements in a 10-day training protocol is still a marked improvement over intervals in other longitudinal designs in which team mental model measurements were taken 20 -30 min apart in a 1-3 hr training protocol (e.g., Marks et al., 2000; Mathieu et al., 2000) .
During a standard training session, the teams performed six practice and two test games. All games lasted 3 min. For each practice and test game 1 trainee, using his left hand, controlled all functions related to the mouse (managing mines and missiles), and the other trainee, using his right hand, controlled all functions related to the joystick and trigger (piloting and firing the gun). Trainees alternated roles, which called for physically switching places, at the end of each game. Communication between trainees was encouraged. A typical training and testing session lasted approximately 1 hr, and trainees were scheduled to train at the same 1-hr slot for their 2 weeks of participation. For each session, performance was operationalized as the average of the total scores from the two test games. sessions along with the correlations between the team mental model indices and team performance. These correlations, which are also plotted in Figure 1 , indicate that for both Time 1 and Time 2 mental model assessments, the relationships between accuracy and performance were consistently stronger than the relationships between similarity and performance. Indeed the pattern of results indicates that contrary to the relationships between accuracy and performance, the magnitude of the relationships between similarity and performance decreased with time. Thus, these results provided initial support for Hypothesis 2.
Results
Relationship Between Similarity and Accuracy
Comparative Criterion-Related Validity of Similarity and Accuracy
To permit a more succinct and parsimonious presentation of additional tests of Hypothesis 2, we computed the average of the Space Fortress performance scores across Sessions 4 -11. We included only Sessions 4 -11 in this team performance index because mental models were measured after training Sessions 1 (Time 1) and 3 (Time 2) and we were interested in the predictive criterion-related validity of the mental model indices. In addition, limiting the average team performance to Sessions 4 -11 allowed us to hold the time frames of the criterion variable (i.e., team performance) constant to permit interpretable comparisons across the predictors (i.e., team ability, mental model indices). Finally, although team performance substantially improved from Session 1 (M ϭ 349.66, SD ϭ 1,136.44) to Session 11 (M ϭ 3,607.35, SD ϭ 1,733.32), t(82) ϭ 20.61, p Ͻ .01, d ϭ 2.22, the decision to average across sessions was deemed appropriate given the magnitude of the intercorrelations among the Space Fortress performance scores (mean r ϭ .89).
Consistent with the pattern of results in Figure 1 , analyses of the correlations presented in Table 2 indicated that the relations between accuracy and performance (Time 1 r ϭ .34, p Ͻ .01, 95% To investigate the incremental variance explained in team performance by similarity and accuracy, we computed four hierarchical regression equations (see Table 4 ). In all models, we entered team ability composition in the first step of the hierarchical regression. In the first model, we entered similarity in the second step, followed by accuracy in the third step to examine the incremental validity of accuracy beyond team ability and similarity measured at Time 1. In the second model, we reversed the entry order of similarity and accuracy to examine the unique contribution of similarity beyond team ability and accuracy measured at Time 1. Models 3 and 4 were replications of the first two models using similarity and accuracy measured at Time 2. The results revealed that team ability composition accounted for 22% of the variance in team performance. Note. N ϭ 83 dyadic teams. LL ϭ low-ability team; HL ϭ mixed-ability team; HH ϭ high ability team. Team ability was coded as LL ϭ 1, HL ϭ 2, HH ϭ 3. The dependent variable was average team performance operationalized as the average of Sessions 4 -11. * p Ͻ .05. ** p Ͻ .01.
Team Ability, Mental Models, and Team Performance
Hypothesis 3a predicted that the mental models of HH teams would be more similar than mental models of HL teams, which in turn would be more similar than the models of LL teams. Hypothesis 3b made the same predictions for accuracy. The results in Table 5 show that the similarity and accuracy of team mental models differed across the three ability compositions in the predicted direction. A 3 (team ability) ϫ 2 (mental models administration) analysis of variance showed a significant main effect for ability, F(2, 80) ϭ 3.98, p Ͻ .05, 2 ϭ .09, no significant main effect for mental models administration, F(1, 80) ϭ 1.79, ns, 2 ϭ .00, and a significant interaction, F(2, 80) ϭ 3.22, p Ͻ .05, 2 ϭ .02. Paired comparisons showed that there were no differences between the ability compositions for similarity measured at Time 1. However, for Time 2 there were significant differences for the HH-LL comparisons, t(50) ϭ 3.70, p Ͻ .01, d ϭ 0.96 and the HL-LL comparisons, t(51) ϭ 2.34, p Ͻ .05, d ϭ 0.58, although the HH-HL difference was not statistically significant, t(59) ϭ 1.28, ns, d ϭ 0.35. These results indicated that mental model similarity did not differ by team ability level when measured at Time 1, but after two more sessions of training, the HH and HL teams had developed more similar mental models than had the LL teams.
Regarding Hypothesis 3b, a 3 ϫ 2 analysis of variance for accuracy showed a significant main effect for ability, F(2, 80) ϭ 13.09, p Ͻ .01, 2 ϭ .32, but the main effect for mental models administration, F(1, 80) ϭ 2.37, ns, 2 ϭ .00, and the interaction, F(2, 80) ϭ 0.44, ns, 2 ϭ .00, were not significant. Paired comparisons showed that for Time 1 there were significant differences in mental model accuracy among all three ability compositions: HH-LL, t(50) ϭ 3.94, p Ͻ .01, d ϭ 1.08, HL-LL, t(51) ϭ 2.54, p Ͻ .01, d ϭ 0.73, HH-HL, t(59) ϭ 1.91, p Ͻ .05, d ϭ 0.46. Comparisons for the accuracy index measured at Time 2 also revealed statistically significant differences among all three team ability compositions: HH-HL t(59) ϭ 2.62, p Ͻ .01, d ϭ 0.67; HL-LL t(51) ϭ 2.31, p Ͻ .05, d ϭ 0.54; HH-LL t(50) ϭ 4.36, p Ͻ .01, d ϭ 1.13. In general, the pattern of results demonstrated support for Hypotheses 3a and 3b in that the similarity and accuracy of team mental models differed among all three team ability compositions. The only exceptions to this pattern of results were the nonsignificant effects for similarity measured at Time 1 and the difference between the HH and HL teams for similarity measured at Time 2.
Hypotheses 4a and 4b stated that mental models (similarity and accuracy, respectively) would mediate the relationship between team ability and team performance and were tested in accordance with standards outlined by Baron and Kenny (1986) . We conducted the tests of mediation for similarity and accuracy separately, using mental models data collected at Time 2 because we considered these data to be more robust as they encompassed more training. The results of the similarity mediation test, which are presented as Model 3 in Table 4 , indicate a small decrease in the effect of team ability after controlling for mental model similarity (␤ ϭ .47 vs. ␤ ϭ .42). However, contrary to Hypothesis 4a, Sobel's (1982) test showed that the indirect effect of team ability and team performance through mental model similarity was not significantly different from 0, t(81) ϭ 1.09, ns; indirect effect ϭ 88.83, 95% CI ϭ Ϫ70.67 to 248.34.
The results of the accuracy mediation test, which are presented as Model 4 in Table 4 , indicate a decrease in the effect of team ability when controlling for mental model accuracy (␤ ϭ .47 vs. ␤ ϭ .32). An examination of the 95% CI for the indirect effect of team ability and team performance through mental model accuracy indicates that the effect was significantly different from 0, indirect effect ϭ 284.40, 95% CI ϭ 54.75 to 514.04; t(81)ϭ 2.43, p Ͻ .05. Therefore, in support of Hypothesis 4b, mental model accuracy partially mediated the relationship between team ability and team performance. Note. HH ϭ two high-ability members (n ϭ 30 dyadic teams); HL ϭ one high-and one low-ability member (n ϭ 31 dyadic teams); LL ϭ two low-ability members (n ϭ 22 dyadic teams). The F values and eta squared were generated from five one-way analyses of variance using team ability composition as the independent variable and each index and average team performance as the dependent variables. a Team ability was the average Advanced Progressive Matrices scores of members within each ability composition. b Average team performance was the average of Sessions 4 -11. c Average team performance was the average of the baseline and Sessions 1-11; this information is presented for the sake of completeness. ** p Ͻ .01.
Discussion
Our findings support a growing body of research that indicates team mental models play an important role in the development of complex skills and subsequent team performance (Marks et al., 2000; Mathieu et al., 2000) . Previous research has primarily focused on the measurement of team mental model similarity at the exclusion of accuracy (e.g., Levesque, Wilson, & Wholey, 2001; Mathieu et al., 2000; Peterson, Mitchell, Thompson, & Burr, 2000; Rentsch & Klimoski, 2001) . Therefore, one of our objectives in the present study was to compare the similarity and accuracy of team mental models in a longitudinal research design.
Although our results did not show a significant increase in similarity and accuracy over time-most likely because of the relatively short time interval between the two mental model administrations-the similarity and accuracy of team mental models were strongly related. We also showed that although the similarity and accuracy of mental model indices taken early in team training (i.e., at Time 1) were equally predictive of team performance, after 4 days of training (i.e., at Time 2), the accuracy of team mental models was a stronger predictor of subsequent team performance. Prior research on team mental models tends to favor similarity as the stronger predictor of team performance, but these data have been typically collected in designs with 1-3 hr training and performance sessions (e.g., Marks et al., 2000; Mathieu et al., 2000) . Thus, the differences in our findings and those previously reported for similarity might be due to our use of a longer team-training time frame. Our longitudinal data suggest that we would have obtained results similar to those reported in the extant literature if we had terminated our data collection at the end of the first mental model assessment (i.e., after 2 hr of training and performance). However, our results (e.g., Figure 1 ) clearly show that as teams acquired more skill and converged on the "true" mental model with increased training (Acton et al., 1994) , the comparative validity of similarity and accuracy changed, with accuracy becoming a stronger predictor than similarity.
In contrast to previous research (e.g., Marks et al., 2000; Webber et al., 2000) , the present study used a task in which there was a limited number of effective strategies and focused on only taskwork mental models. These features allowed us to obtain an expert referent mental model that served as the "true" score and subsequently operationalize team mental model accuracy as the degree of overlap between trainee mental models and an expert referent model. The differences in tasks and our use of longer training and performance time frames may be plausible explanations for the differences in our results and those of Marks et al. (2000) , who used a decision-making task and 3 hr of training and performance and found stronger effects for mental model similarity.
Another contribution of the present study is its investigation of the relationships among team ability, team mental model similarity and accuracy, and team performance. Specifically, our results indicate that the similarity and accuracy of team mental models are related to team general mental ability. However, team ability is more strongly related to the accuracy than to the similarity of team mental models. Thus, we demonstrated that team ability is an important predictor of the accuracy and, to a lesser extent, the similarity of team mental models.
However, because we focused exclusively on taskwork mental models, our data do not speak to the role of team ability in the development of other forms of knowledge organization, such as teamwork models. It is conceivable that the comparative validity of similarity and accuracy may be a function of whether the focus is on taskwork versus teamwork. Nevertheless, we demonstrated that when the focus is on taskwork mental models only, accuracy of mental models is a better predictor of team performance than is their similarity. Now that we have established this boundary condition for taskwork mental models, future research could focus on measuring taskwork and teamwork mental models separately in a single study.
We also demonstrated that the accuracy of team mental models partially mediates the relationship between team ability and team performance. General mental ability is related to performance through knowledge acquisition (Schmidt & Hunter, 1992) . Given that mental models are representations of knowledge in a given domain, it is not surprising that HH teams developed more accurate mental models and subsequently higher team performance.
Although a strength of the present study is that teams participated in a much longer training protocol (2 weeks) than in most team training laboratory studies (typically 1-3 hr), the external validity of our findings may still be somewhat restricted because of the limited life span of our teams. In spite of this, the results of the present study are most likely to generalize to teams that perform tasks for which there is a demonstrable best or limited set of effective strategies. In contrast, for tasks with multiple correct ways or effective strategies, there are likely to be multiple, accurate team mental models. Consistent with the concept of equifinality, it would be difficult, if not impossible, to determine the definitive accurate mental model. Consequently, under these conditions, similarity (and teamwork mental models) may be more important than accuracy.
Also, although we used dyadic teams and larger teams have more complex dynamics than dyads, it is not unreasonable to posit that our findings may generalize to larger teams responsible for tasks similar to the one used in the present study; that is, tasks for which there is a limited number of optimal strategies. However, further research is needed to test this proposition. Finally, our results have additional implications for research and the training and development of teams in the field. First, they would suggest that wherever possible, one could train for accuracy with the expectation that similarity would follow. Second, where it is possible to generate expert referent mental models, one could investigate their efficacy as interventions to facilitate the development of accurate and shared team mental models. Third, the mental models of trainees could be assessed during training, and trainers could use the expert model as a means of providing corrective feedback. Fourth, our results suggest that when feasible one can influence team mental models, and subsequently team performance by manipulating team composition in terms of team general mental ability. Fifth, whereas the measurement of mental models in the field may be an administrative challenge, there is no reason why the processes would be any different from measurements used in the laboratory as long as the task concepts can be explicitly defined (e.g., Smith-Jentsch, Campbell, Milanovich, & Reynolds, 2001 ).
Conclusion
We presented evidence that for a task with a defined set of optimal strategies, team mental model accuracy is a stronger predictor of team performance than team mental model similarity. However, unlike previous research that tends to favor similarity, this pattern of results did not emerge until later in training. In response to calls for the exploration of the determinants of team mental models, the present study also provides evidence that team members' ability is related to the development of similar and accurate mental models and that the accuracy of mental models partially mediates the relationship between team ability and team performance.
